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(57)Abstract: 

PURPOSE: To determine the initial state of a display 
screen without controlling the power source for a 
liquid crystal display panel by providing a 
synchronizing signal generation part which outputs a 
synchronizing signal for a certain time after a reset 
signal is reset and clears the shift register in the 
liquid crystal panel. 

CONSTITUTION: A vertical synchronism generation 
part 26 and a horizontal synchronism generation part 
27 transfer 'L' to all bits of the 1 st shift register 1 5 of 
the liquid crystal panel for the certain period after 
resetting to make a row-side driving circuit 16 not 
operate, thereby making no display on the liquid 
crystal panel. Then a synchronizing signal 
corresponding to a set value from a CPU 2 is 
generated. Consequently, the initial state of the 
display screen can be determined without controlling 
the power source 24 for the liquid crystal display 
panel. 
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Publication of unexamined patent application 



H3- 153294 

(43) Date of disclosure: July 1, 1991 

(54) Title of the invention: Liquid crystal display device 

(21) Application number: Hl-293524 

(22) Filing date: November 10, 1989 
(72) Inventor: Yoshito Date et al. 

(71) Applicants: Matsushita Electric Industrial Co. % Ltd. 

Specification 

1. Title of the invention 
Liquid crystal display device 

2. Claim 

(1) A liquid crystal display device provided with signal generators for generating a reset signal and 
a timing signal for clearing the row shift register of a liquid crystal display device when the 
aforementioned reset signal is cancelled. 

(2) A liquid crystal display device provided with horizontal and vertical synchronization signal 
generators in which cycles can be set for a horizontal synchronization signal and a vertical 
synchronization signal from outside; and with generation means that generate horizontal and 
vertical synchronization signals having certain cycles for a liquid crystal display device when no 
synchronization signals are being input from outside, and that generate synchronization signals 
having the same cycles as those of the horizontal and vertical synchronization signals generated by 
the aforementioned horizontal and vertical synchronization signal generators when synchronization 
signals are input from the aforementioned horizontal and vertical synchronization signal generators. 

(3) A liquid crystal display device provided with horizontal and vertical synchronization signal 
generators that can be set from outside, horizontal and vertical synchronization signal generators 
that cannot be set from outside, and with a register for switching between the aforementioned 
horizontal and vertical synchronization signal generators that can be set from outside and the 
aforementioned horizontal and vertical synchronization signal generators that cannot be set from 
outside. 

(4) A liquid crystal display device provided with horizontal and vertical synchronization signal 



generators that can be set from outside, horizontal and vertical synchronization signal generators 
that cannot be set from outside, and with a detection means for detecting the setting of data in the 
aforementioned horizontal and vertical synchronization signal generators which can be set from 
outside. 

3. Detailed explanation of the invention 
Industrial field of application 

The present invention relates to a liquid crystal display device (hereafter abbreviated as "LCD"), 
and more particularly to a signal system for controlling the initial state of said device. 

Prior art 

In recent years, demand has been increasing for large-screen, thin LCDs in the field of information 
appliances, especially in computers, and the technologies related to the method of controlling these 
LCDs have become important. 

An explanation of a conventional LCD is provided below. 

Figure 9 is a circuit configuration block diagram of a conventional LCD. In this figure, numeral 1 
is a liquid crystal panel; 2 is a CPU; 3 is a power supply for the liquid crystal display panel; 4 is 
VRAM; 5 is a key circuit block of the conventional LCD; 6 is a display address counter; 7 is a data 
converter; 8 is a vertical counter; 9 is a vertical register; 10 is a first comparator that compares 
vertical counter 8 and vertical register 9; 1 1 is a horizontal counter; 12 is a horizontal register; and 
13 is a second comparator that compares horizontal counter 1 1 and horizontal register 12. 

Next, the operation of an LCD thus configured will be explained. 

First, power supply 3 for the liquid crystal display panel is kept in the OFF state. CPU 2 sets 
vertical register 9 and horizontal register 12 to the values appropriate for display. Vertical counter 8 
and horizontal counter 1 1 are incremented by the horizontal synchronization signal and the pixel 
clock, respectively; when the values in these counters match the values in vertical register 9 and 
horizontal register 12, they are cleared by the matching signals generated by first comparator 10 and 
second comparator 13, and are then counted up again by the horizontal synchronization signal and 
the pixel clock. The matching signal from first comparator 10 becomes the vertical synchronization 
signal and is input into liquid crystal display panel 1 . The matching signal from second comparator 
12[sic. Should be "13."] becomes the horizontal synchronization signal and is input into liquid 
crystal display panel 1. 

VRAM 4 is a memory device for storing display data. The data in VRAM 4 is read out by display 
address counter 6, is converted into display data for liquid crystal display panel 1 by data converter 
7, and is output. After the display timing signal has stabilized, CPU 2 outputs a power supply ON 
signal to power supply 3 for the liquid crystal display panel, thus starting a display operation. 

Note that power supply 3 for the liquid crystal display panel is not turned on until after register 



setting has been completed in order to avoid displaying needless data on liquid crystal display panel 
1. 

Figure 10 is the configuration diagram of the liquid crystal display panel. In this figure, numeral 14 
is a liquid crystal panel with m x n (where m and n are integers) dots; 15 is a first shift register; 16 is 
a row drive circuit; 17 is a second shift register; 18 is a latch; 19 is a column drive circuit; 20 is a 
first clock which is a signal indicating a vertical synchronization signal; 21 is a second clock which 
is a horizontal synchronization signal; 22 is the display data to be input into second shift register 17; 
and 23 is a third clock for shifting and sending display data 22 to second shift register 17. 

Normal operation timing is shown in Figure 1 1 , which shows that display data 22 is shifted and sent 
through second shift register 17 by third clock 23. When one line of data in the horizontal direction 
is sent, it is sent to latch 18 by second clock 21. If first clock 20 is input at this time, it is latched to 
the first bit in first shift register 15 by second clock 21, and the first line in row drive circuit 16 is 
enabled and displayed in the liquid crystal display panel by column drive circuit 19. Thereafter, as 
data is sent, it is latched by second clock 21, the first clock data latched to first shift register 15 is 
sequentially shifted and displayed on liquid crystal display panel 14. After data is sent to and 
displayed on the last row, the first clock is supplied again and the first row is displayed. 

In the initial state immediately after the power supply is turned on, indeterminate data has already 
been input into first shift register 15, second shift register 17, and latch 18; and indeterminate data 
will be displayed in this indeterminate display position. 

To prevent this, in the conventional LCD shown in Figure 9, power supply 3 for the liquid crystal 
display panel is turned on after CPU 2 has set all of the necessary registers and has established the 
display data and the synchronization signal. 

Problem that the invention is to solve 

However, the aforementioned conventional configuration has a problem in that it is necessary to 
have the CPU issue a signal for controlling the power supply for the liquid crystal display panel in 
order to avoid displaying noise patterns, such as stripes, on the liquid crystal display panel. 

The present invention solves the aforementioned problem, and its objective is to provide an LCD in 
which controlling the power supply for the liquid crystal display panel is not necessary. 

Means of solving the problem 

In order to achieve this objective, the LCD according to the present invention is comprised of a 
means for generating an appropriate display timing signal before setting correct data in the display 
setting register. 

Operation of the invention 

Because this configuration generates an appropriate display timing signal at power supply activation, 
unwanted display signals are not displayed on the panel, and moreover, there is no need to supply a 



control signal to the power supply for the liquid crystal display panel. 
Embodiments 

An embodiment of the present invention will be explained below with reference to the drawings. 

Figure 1 is a circuit configuration block diagram of a liquid crystal display device in an 
embodiment of the present invention. 

In Figure 1 , numeral 24 is a power supply for a liquid crystal display panel that cannot be controlled 
from outside; 25 is a main circuit block of the LCD; 26 is a vertical synchronization generator; 27 is 
a horizontal synchronization generator; 28 is a reset signal; 29 is a vertical synchronization signal; 
and 30 is a horizontal synchronization signal. Furthermore, 1 is a liquid crystal panel; 2 is a CPU; 4 
is VRAM; 6 is a display address counter; 7 is a data converter; 8 is a vertical counter; 9 is a vertical 
register; 10 is a first comparator that compares vertical counter 8 and vertical register 9; 1 1 is a 
horizontal counter; 12 is a horizontal register; and 13 is a second comparator that compares 
horizontal counter 1 1 and horizontal register 12; these components are the same as in the 
conventional example. 

Next, the operation of the liquid crystal display device of the present embodiment thus configured 
will be explained with reference to the timing diagram in Figure 2. First, simultaneously with the 
activation of the power supply, reset signal 28 is input, and is afterwards cancelled. During this 
step, indeterminate data has been input into vertical register 9 and horizontal register 12, and the 
operation of both vertical counter 8 and horizontal counter 1 1 are also indeterminate. Therefore, 
the signal that is output from first comparator 10 and the signal that is output from second 
comparator 13 are also indeterminate signals. 

When the reset is cancelled, vertical synchronization signal 29, which is at the low level "L," is 
output from vertical synchronization generator 26, as shown in Figure 2. Moreover, as shown in 
Figure 2, horizontal synchronization generator 27 generates horizontal synchronization signal 30 as 
the clocks for the vertical dots on the display screen. Since this signal clears first register 15 on the 
row side of the liquid crystal display panel shown in Figure 10, the display data is not displayed on 
liquid crystal panel 14. When the outputting of vertical synchronization signal 29 and horizontal 
synchronization signal 30 is finished, vertical synchronization generator 26 outputs the output from 
first comparator 10, and horizontal synchronization generator 27 outputs the output from second 
comparator 13. From then on, appropriate values are set in the registers as in the conventional 
example, and normal display operation is carried out. In other words, for a certain period following 
the cancellation of the reset, vertical synchronization generator 26 and horizontal synchronization 
generator 27 send "L" to all of the bits of first shift register 15 of the liquid crystal display panel 
shown in Figure 10, do not allow row drive circuit 16 to operate, and do not display anything on the 
liquid crystal panel. Afterwards, synchronization signals that correspond to the setting values from 
CPU 2 are generated. This configuration is able to establish the initial state of the display screen 
without controlling power supply 24 for the liquid crystal display panel. 

According to this embodiment, synchronization signal generators are provided that output 
synchronization signals for a certain period after the reset signal is cancelled and that clear the shift 



registers inside the liquid crystal display panel, making it possible to establish the initial state of the 
display screen without controlling the power supply for the liquid crystal display panel. 

Figure 3 is a circuit configuration block diagram of the LCD in another embodiment of the present 
invention. 

In Figure 3,31 is a main circuit block of the LCD; 32 is a first external synchronization counter that 
generates signals in correspondence to the cycles of external signals; 33 is a second external 
synchronization counter that generates signals in correspondence to the cycles of external signals; 
34 is a first synchronization signal from first comparator 10; 35 is a vertical synchronization signal; 
36 is a second synchronization signal from second comparator 13; and 37 is a horizontal 
synchronization signal. Note that 1 is a liquid crystal panel; 2 is a CPU; 4 is VRAM; 6 is a display 
address counter; 7 is a data converter; 8 is a vertical counter; 9 is a vertical register; 10 is a first 
comparator that compares vertical counter 8 and vertical register 9; 1 1 is a horizontal counter; 12 is 
a horizontal register; and 13 is a second comparator that compares horizontal counter 1 1 and 
horizontal register 12; these components are the same as in the conventional example. Additionally, 
24 is a power supply for the liquid crystal display panel and is the same as that in the embodiment 
shown in Figure 1 . 

The operation of the LCD in this embodiment will be explained with reference to the timing 
diagram in Figure 4. First, first synchronization signal 34, which is the output of first comparator 
10, is at the "L" level before CPU 2 sets data in vertical register 9. Once vertical register 9 is set, a 
synchronization signal having cycle tl is output from first comparator 10. First external 
synchronization counter 32 receives output 34 from first comparator 10 and generates vertical 
synchronization signal 35. Likewise, second comparator 13 is at the "L" level before CPU 2 sets 
data in horizontal register 12. Once horizontal register 12 is set, a synchronization signal having 
cycle t2 is output. Second external synchronization counter 33 receives output 36 from second 
comparator 13 and generates horizontal synchronization signal 37. During this process, the second 
external synchronization counter is generating t3, which is longer than cycle t2, when the output of 
second comparator 13 is at the "L" level, and generates horizontal synchronization signal 37 in 
synchronization with t2 when synchronization signal 36 is input. The operation from here on is the 
same as in the conventional example. As explained above, first external synchronization counter 32 
continues to output "L" until a signal is received from first comparator 10, and second external 
synchronization counter 33 continues to output a constant horizontal synchronization signal until a 
signal is received from second comparator 13. As a result, "L" is sent to all of the bits in first shift 
register 15 of the liquid crystal display panel shown in Figure 10, row drive circuit 16 is not 
activated, and nothing is displayed on the liquid crystal panel. Therefore, there is no need for the 
CPU to control the power supply for the liquid crystal display panel. 

According to this embodiment, because external synchronization counters are provided, which 
generate horizontal and vertical synchronization signals synchronously with the signals from 
horizontal and vertical synchronization signal generators for which the CPU can set cycles for 
horizontal and vertical synchronization signals, synchronization signals are output to the liquid 
crystal display panel, clearing the shift registers of the liquid crystal display panel before the CPU 
sets data in the registers following power supply activation. Therefore, it is possible to establish the 
initial state of the display screen without controlling the power supply for the liquid crystal display 



panel. 

Figure 5 is a circuit configuration block diagram of the LCD in still another embodiment of the 
present invention. 

In Figure 5, 38 is a main circuit block of the LCD in said embodiment; 39 is a synchronization 
switching register that can be set from CPU 2 and which switches synchronization signals; 40 is a 
vertical synchronization generator that outputs synchronization signals at cycle t4; 41 is a first 
selector that switches between first comparator 10 and vertical synchronization generator 40; 42 is a 
horizontal synchronization generator that outputs synchronization signals at cycle t6; 43 is a second 
selector that switches between second comparator 13 and horizontal synchronization generator 42; 
44 is a switching signal from synchronization switching register 39; 45 is a synchronization signal 
having cycle t4 generated by vertical synchronization generator 40; 46 is a first synchronization 
signal from first comparator 10; 47 is a vertical synchronization signal to be input into liquid crystal 
display panel 1 ; 48 is a synchronization signal having cycle t6 generated by horizontal 
synchronization generator 42; 49 is a second synchronization signal from second comparator 13; 
and 50 is a horizontal synchronization signal to be input into liquid crystal display panel 1. Note 
that 1 is a liquid crystal panel; 2 is a CPU; 4 is VRAM; 6 is a display address counter; 7 is a data 
converter; 8 is a vertical counter; 9 is a vertical register; 10 is a first comparator that compares 
vertical counter 8 and vertical register 9; 1 1 is a horizontal counter; 12 is a horizontal register; and 
13 is a second comparator that compares horizontal counter 1 1 and horizontal register 12; and these 
components are the same as in the conventional example. Additionally, 24 is a power supply for 
the liquid crystal display panel and is the same as that in the embodiment shown in Figure 1 . 

Next, the operation of the device in this embodiment will be explained with reference to the timing 
diagram in Figure 6. First, after the power supply is activated, vertical synchronization generator 
40 is generating a clock having cycle t4, and horizontal synchronization generator 42 is generating a 
clock having synchroni sation flxis[sic Should be "cycle."] t6. During this step, since no data has 
been set in vertical register 9 or horizontal register 12, both synchronization signal 46, which is the 
output of first comparator 10, and synchronization signal 49, which is the output of second 
comparator 13, are indeterminate in terms of value. When switching signal 44, which is the output 
of synchronization switching register 39, is at the "L" level, first selector 41 outputs synchronization 
signal 45 from vertical synchronization generator 40 as vertical synchronization signal 47; when 
switching signal 44 is at the "H" level, first selector 41 outputs synchronization signal 46 from first 
comparator 10 as vertical synchronization signal 47. Likewise, when switching signal 44, which is 
the output of synchronization switching register 39, is at the "L" level, second selector 43 outputs 
synchronization signal 48 from horizontal synchronization generator 42 as horizontal 
synchronization signal 50; when switching signal 44 is at the "H" level, first selector 41 outputs 
synchronization signal 49 from second comparator 13 as horizontal synchronization signal 50. 
Assuming that output 44 of synchronization switching register 39 goes to the "L" level after power 
supply activation, synchronization signal 45 having cycle t4 from vertical synchronization generator 
40 is being output as vertical synchronization signal 47, and synchronization signal 48 having cycle 
t6 from horizontal synchronization generator 42 is being output as horizontal synchronization signal 
50. During this step, because appropriate vertical synchronization signal 47 and horizontal 
synchronization signal 50 are being input, unwanted stripes are not generated on liquid crystal 
display panel 1 even if power is being supplied to liquid crystal display panel 1 . 



By having CPU 2 set correct data in vertical register 9 and horizontal register 12, and afterwards by 
setting synchronization switching register 39 to the "H" level, the desired correct display can be 
carried out. 

According to this embodiment, because a switching register is provided, which can switch between 
a synchronization generator whose cycle cannot be set from outside and a synchronization generator 
whose cycle can be set from outside, appropriate synchronization signals are output to the liquid 
crystal display panel before the registers are set, and consequently, no unwanted stripes are 
displayed. Therefore, it is possible to establish the initial state of the display screen without 
controlling the power supply for the liquid crystal display panel. 

Figure 7 is a circuit configuration block diagram of the LCD in yet another embodiment of the 
present invention. In Figure 7, 5 1 is a main circuit block of the LCD; 52 is a register access 
detector for detecting the completion of register setting by CPU 2; 53 is a vertical synchronization 
generator that outputs synchronization signals at cycle t8; 54 is a first selector that switches between 
first comparator 10 and vertical synchronization generator 53; 55 is a horizontal synchronization 
generator that outputs synchronization signals at cycle tlO, 56 is a second selector that switches 
between second comparator 13 and horizontal synchronization generator 55; 57 is a switching 
signal from register access detector 52; 58 is a signal having cycle t8 generated by vertical 
synchronization generator 53; 59 is a first synchronization signal from first comparator 10; 60 is a 
vertical synchronization signal to be input into liquid crystal display panel 1; 61 is a signal having 
cycle tlO generated by horizontal synchronization generator 55; 62 is a second synchronization 
signal from second comparator 13; and 63 is a horizontal synchronization signal to be input into 
liquid crystal display panel 1 . Note that 1 is a liquid crystal panel; 2 is a CPU; 4 is VRAM; 6 is a 
display address counter; 7 is a data converter; 8 is a vertical counter; 9 is a vertical register; 10 is a 
first comparator that compares vertical counter 8 and vertical register 9; 1 1 is a horizontal counter; 
12 is a horizontal register; and 13 is a second comparator that compares horizontal counter 1 1 and 
horizontal register 12; and these components are the same as in the conventional example. 
Additionally, 24 is a power supply for the liquid crystal display panel. 

The operation of the device in this embodiment will be explained with reference to the timing 
diagram in Figure 8. First, after the power supply is activated, vertical synchronization generator 53 
is generating a clock having cycle t8, and horizontal synchronization generator 55 is generating a 
clock having cycle tlO. During this step, since no data has been set in vertical register 9 or 
horizontal register 12, both synchronization signal 59, which is the output of first comparator 10, 
and synchronization signal 62, which is the output of second comparator 13, are indeterminate in 
terms of value. When switching signal 57, which is the output of register access detector 52, is at 
the "L" level, first selector 54 outputs synchronization signal 58 from vertical synchronization 
generator 53 as vertical synchronization signal 60; when switching signal 57 is at the "H" level, first 
selector 54 outputs synchronization signal 59 from first comparator 1 0 as vertical synchronization 
signal 60. Likewise, when switching signal 57, which is the output of register access detector 52, is 
at the "L" level, second selector 56 outputs synchronization signal 61 from horizontal 
synchronization generator 55 as horizontal synchronization signal 63; when switching signal 57 is 
at the "FT level, second selector 56 outputs synchronization signal 62 from second comparator 1 3 
as horizontal synchronization signal 63. Assuming that output 57 of register access detector 52 



goes to the "L" level after power supply activation, synchronization signal 58 having cycle t8 from 
vertical synchronization generator 53 is being output as vertical synchronization signal 60, and 
synchronization signal 61 having cycle tlO from horizontal synchronization generator 55 is being 
detected as horizontal synchronization signal 63. During this step, because appropriate vertical 
synchronization signal 47[sic. Should be "60."] and horizontal synchronization signal 50[sic. 
Should be "63."] are being input, unwanted stripes are not generated on liquid crystal display panel 
1 even if power is being supplied to liquid crystal display panel 1. 

When CPU 2 sets correct data in vertical register 9 and horizontal register 12, register access 
detector 52 becomes activated, setting switch signal 57 to the "H" level. Then, the desired correct 
display can be carried out. 

Effects of the invention 

As explained above, the present invention can establish the initial state of the display screen 
without controlling the power supply for the liquid crystal display panel. 

4. Brief explanation of the drawings 

Figure 1 is a circuit configuration block diagram of the LCD in an embodiment of the present 
invention; Figure 2 is a timing diagram of the LCD in said embodiment; Figure 3 is a circuit 
configuration block diagram of the LCD in another embodiment of the present invention; Figure 4 
is a timing diagram of the LCD in said embodiment; Figure 5 is a circuit configuration block 
diagram of the LCD in still another embodiment of the present invention; Figure 6 is a timing 
diagram of the LCD in said embodiment; Figure 7 is a circuit configuration block diagram of the 
LCD in yet another embodiment of the present invention; Figure 8 is a timing diagram of the LCD 
in said embodiment; Figure 9 is a circuit configuration block diagram of a conventional LCD; 
Figure 10 is a configuration diagram of a liquid crystal display panel; and Figure 1 1 is a timing 
diagram of the LCD in the conventional example. 
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